A questionnaire on the pattern of drug taking was completed by 185 patients with chronic airflow obstruction. Of these, 49% admitted to taking their prescribed therapy regularly and 33% could be regarded as being fully compliant. The use ofincreasing numbers ofdrugs was not accompanied by a fall in compliance. Regular drug taking was better in patients (particularly females) with asthma than in patients with chronic bronchitis and emphysema. During acute exacerbations of airflow obstruction, excessive use of bronchodilators beyond the recommended increase in medication was rare; indeed, underuse of therapy in this situation was commoner. These conclusions must be regarded as tentative since the questionnaire was not validated by repeat interviewing or measurement of drug usage.
Introduction
In chronic airflow obstruction different classes of drugs are often used in combination, and in regimens requiring multiple daily doses of each agent. The resulting dosage schedules are often extremely complex. It has been considered that complex treatment regimens should result in poor compliance (Blackwell, 1973; Matthews & Hingson, 1977; Gatley, 1968) , although the evidence for this is not conclusive (Haynes et al, 1977; Haynes, 1979) .
We have compared the pattern of drug taking with recommended therapy in patients with chronic airflow obstruction using a simple questionnaire.
Methods
The questionnaire consisted of three questions: (1) What was the prescribed therapy? (2) What therapy did the patient take when well? (3) What adjustments (if any) were made to this therapy during exacerbations of symptoms?
The questionnaire was completed by 185 patients attending one chest clinic and two allergy/asthma clinics in the North Southwark and Lewisham Health District. One hundred and forty two patients were diagnosed as being asthmatic and 43 had chronic bronchitis and emphysema. The latter group were all smokers and reversibility of airflow obstruction following bronchodilators was less than in the group with asthma. In each case the questionnaire was actually completed by the attending physician. The patients were informed that the survey was a research procedure, and that their answers would be taken down on a form separate from their notes, and that their answers would not be used to coerce them in any way. The answers given by the patients could not be verified and so had to be taken at face value. Occasional lapses of memory were not taken as representing poor compliance.
Patients received extensive verbal advice regarding their disease and therapy. At the time ofthe survey this was not reinforced by written advice. The patients were asked to take their therapy regularly (save those using inhaled bronchodilators on a symptomatic basis) and advised that they could increase their inhaled beta-sympathomimetic agents to as much as 20 puffs per day, if necessary, during exacerbations of their symptoms. They were also warned that this is an important sign that their asthma is deteriorating (Cochrane, 1979) , and that they should contact their general practitioner or the physician at the clinic for further advice under these circumstances (Crompton et al., 1979) . A few patients with severe, steroid responsive asthma were provided with oral corticosteroids to take during exacerbations.
From the results of the questionnaire we derived two indices of compliance; compliance with maintenance therapy (i.e. those patients who took their prescribed therapy regularly), and full compliance (those patients who not only took their prescribed therapy regularly, but also adjusted their therapy as advised during exacerbations of their symptoms by increasing the dose of inhaled bronchodilators, but not the doses of prophylactic agents). Statistical comparisons were made using Fisher's exact test.
Results
The results of the 185 completed questionnaires are shown in Table I . Full compliance was significantly higher in patients with asthma than in those with chronic bronchitis and emphysema (P <0.05). Full compliance was also higher in female patients than in males (P<0.05), and in female asthmatic patients compared to male asthmatics (P < 0.05).
The majority of the non-compliant patients took less than their regular prescribed therapy but only 8 (4%) discontinued therapy completely. Only 3 patients regularly took more than their prescribed therapy when well.
The different classes of drugs prescribed and patient compliance with each is illustrated in Figure 1 . The vast majority (183) of patients were prescribed inhaled beta-sympathomimetic agents, often in combination with inhaled corticosteroids. One hundred and thirteen (62%) of the patients taking inhaled beta-sympathomimetic agents took their prescribed dose regularly. Compliance for inhaled corticosteroids (62%), and inhaled anticholinergic agents (80%) were similar. Comparatively few patients were prescribed oral theophyllines and daily oral corticosteroids, but 88% claimed regular use of theophyllines and 95% oral corticosteroids. All but two of these patients were also taking inhaled beta-sympathomimetic agents. Compliance for inhaled beta-sympathomimetic agents was higher (77%) in this sub-group ofpatients, than in the patients as a whole.
The relationship between the number of prescribed drugs and compliance is shown in Table II . Compliance with maintenance therapy and full compliance in those taking three or more drugs was not statistically different from those taking two drugs or fewer (P<0.1).
Therapy taken during exacerbations of symptoms One hundred and sixty eight patients were using inhaled beta-sympathomimetic agents via conventional aerosol inhalers or rotary inhalers. During acute exacerbations ofsymptoms 108 increased dose ofbetasympathomimetic agent whilst the rest continued with maintenance therapy. If the dose of inhaled bronchodilator is compared on the basis of the equivalent number of puffs from a conventional inhaler on a simple weight basis, then the majority of patients (81) increased the dose up to the equivalent of 25 puffs per day. A further 22 patients increased the dose to the equivalent of 25-50 puffs per day, and 3 patients to 51-100 puffs per day. One patient took more than 100 puffs per day. These increases represent changes of up to 700% over the prescribed dosage.
Six (25%) patients taking oral theophyllines increased their dose during exacerbations of their symptoms. In 4 this merely entailed taking one extra slowrelease (SR) tablet per day. One patient who did not take his prescribed 225mg SR aminophylline b.d. Table I The relationship between compliance, diagnosis and sex. Full compliance was significantly higher in female asthmatic patients than in male asthmatic patients, and in all female patients compared to all male patients (P < 0.05). Full compliance is significantly higher in all patients with asthma than in those with chronic bronchitis and emphysema (P < 0.05). are not yet available, and assessment of compliance was made using a questionnaire. Because of the scale of the survey, techniques such as pill counting and weighing of inhalers was not considered feasible. A criticism of the study is that patients' answers had to be taken at face value and could not bc verified. However. we have no reason to believe that the patients would deliberately mislead us.
It is logical to keep therapeutic regimens as straightforward as possible, avoiding multiple medications and reducing the number of daily doses to a minimum (Blackwell, 1973; Matthews & Hingson, 1977; Editorial, 1977; Blackwell, 1979) , although such advice has been questioned (Haynes et al.. 1977) . In patients with rheumatoid arthritis, compliance was better with an anti-inflammatory analgesic than with placebo, suggesting that effective relief of symptoms is important in ensuring regular administration of therapy (Rooney, 1978) . In our patients compliance did not decline with increasing complexity of drug regimens. The use of multiple drug therapy was usually necessitated by poor control of symptoms; it is likely that relief of symptoms was an important factor ensuring regular treatment taking, over-riding the deleterious effect ofa complicated therapeutic regimen on compliance. This might explain why full compliance was better in asthmatic patients than those with chronic bronchitis and emphysema, since bronchodilator therapy is likely to be more effective in those whose airways obstruction shows greater reversibility. The finding of better compliance in female patients than their male counterparts is surprising and difficult to explain. It warrants further investigation.
The suggestion has been made that excessive use of bronchodilators in patients with worsening airflow obstruction is an important factor contributing to deaths from asthma (Wilson, et al., 1981; Speitzer et al., 1968) . Our study, however, suggests that under-use of bronchodilators during severe asthma is common, since most patients did not take more than the equivalent of 2.5 mg salbutamol daily (20 mg nebulized salbutamol daily being the recommended bronchodilator therapy in acute severe asthma) (Editorial, 1981) . Although direct comparisons between the amount of drug reaching the lung delivered by pressurized inhaler and the nebulizer are difficult to quantify, it seem unlikely that dosage used by the majority of the patients was 'excessive'. Furthermore, we feel that only two patients took potentially toxic doses of methylxanthines.
Non-adherence to therapy appears common in patients with chronic airflow obstruction. However, most patients tended to reduce the dosage of their therapy rather than stop it completely. In a disease where patients are encouraged to increase their therapy when unwell, it is perhaps not surprising that many reduce their therapy when well. This might also suggest that some patients had been prescribed more therapy than they actually required. In many cases, control of symptoms remained good on the reduced dosage. However, the survey also identified a minority of patients in whom poor compliance contributed to poor control of symptoms, often complicated by lack of understanding of their therapy. Perhaps these patients could be helped by more intensive counselling and written instructions on their therapy and appropriate adjustments, possibly with the addition of an objective measurement such as peak flow (Prior & Cochrane, 1980) .
Compliance with therapy in patients with chronic airflow obstruction would appear not to be reduced by the use of more complex therapeutic regimens, and excessive use of bronchodilator therapy appears uncommon in such patients. Under-use of therapy is, perhaps, a more worrying problem.
